
May 4, 1954 R. E. FELDER 2,677,359 
BOOSTER HEATER 

Filed April 20, 1953 

22 

N 

INVENTOR. 

72zay-Z 722/272/. 
Y 

'4-zaza, 224, %ae 
277 7272/233 

  



Patented May 4, 1954 2,677,359 

UNITED STATES PATENT OFFICE 
2,67,359 

BOOSTER HEATER, 

Reuben E. Fielder, Grosse Pointe, Mich. 
Application April 20, 1953, Seria No. 349,642 

Claims. 
1. 

This invention relates to heaters and more par 
ticularly to an improved booster heater adapted 
for use in heating the coolant of liquid cooled 
internal combustion engines, particularly diesel 
engines. 

Heretofore, it has been difficult to start inter 
a combustion engines in cold climates after the 

engines have been turned off and allowed to cool 
to a low temperature because the components of 
the engine shrink and fit relatively closely, there 
by increasing the frictional forces in the engine. 
In addition, the decrease in the viscosity of the 
engine lubricants at low temperatures necessi 
tates the application of increased starting torque 
which frequently is greater than that which the 
starter is capable of generating. Furthermore, 
the starting of diesel engines is particularly difii 
cult because of the inability to obtain sufficient 
preSSure during the compression Stroke of the 
engine With the result that the fuel fails to ignite. 

Accordingly, an object of the invention is to 
provide an inproved booster heater for internal 
combustion engines which facilitates starting 
Such engines When the ambient atmosphere is at 
a relatively low temperature. 
Another object of the invention is to provide 

an improved booster heater for internal combus 
tion engines that is compact, economical to man 
ufacture and assemble, light in weight, durable, 
efficient and reliable in operation. 
Another object of the invention is to provide 

an improved booster heater of the indicated 
character that functions to efficiently heat the 
Coolant of the engine thereby maintaining the 
lubricants and the cornponents of the engine at 
a relatively warm temperature, and also func 
tions as a muffler for the exhaust gases of the 
engine when the engine is in operation. 

Still another object of the invention is to pro 
vide an improved booster heater having a maxi 
Inum of heat transfer area in the region of great 
est heat flow, thereby increasing the rate of heat 
transfer and the thermal efficiency of the unit 
and reducing the Weight and cost of the material 
forming the unit to a minimum. 
The above as well as other objects and advan 

tages Of the invention will become apparent from 
the following description, taken in conjunction 
With the accompanying drawing wherein: 

Figure 1 is a side elevational view, with portions 
in Section, of a booster heater constructed in ac 
cordance With the present invention; 

Fig. 2 is a Sectional view of the structure shown 
in Fig. 1, taken on the line 2-2 thereof; and 

Fig. 3 is a sectional view of the structure shown 
in Fig. 1, taken on the line 3-3 thereof. 

Referring to the drawing, an elongated tubular 
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body, generally designated to, is provided, which 
may be formed from sheet metal or other Suit 
able material. The Wall f of the tubular body 
is preferably of elliptical cross sectional contour, 
as shown in Fig. 3, and end caps 2 and 4 are 
brazed, welded or otherwise fixed to the end por 
tions of the body so as to seal the ends thereof. 
The cap 2 is provided with an aperture 6 
adapted to accommodate one end portion of an 
exhaust pipe 8 while the opposite end portion 
of the exhaust pipe is shown as provided with an 
integral flange 20 which facilitates connecting 
the exhaust pipe to the engine manifold 22 by 
bolts 23. The end cap 4 is apertured, as at 24, 
to accommodate one end portion of a tail pipe 26 
while the distal end of the tail pipe 26 is open 
to the atmosphere. 

For the purpose of partitioning the tubular 
body into a plurality of chambers, a pair of 
spaced, curved, transversely extending plates 28 
and 39 are provided, the edge portions of which 
are fixed to the inner Surface of the wall , as by 
welding or the like, and divide the tubular body 
10 into chambers 32, 34 and 36. 
A heat exchange unit, generally designated 38, 

projects outwardly from the upper portion of the 
body O, as viewed in Fig. 1, and is comprised of 
a Water tank 39 having a side wall 4 shaped in 
the form of an ellipse, the minor diameter of 
which is substantially the same as the minor di 
ameter of the body O, and a bottom wall 42 
shaped to complement and fit the Wall of the 
tubular member O. The bottom wall 42 is fixed 
to the wall f l and the upper end portion of the 
tank is closed by a closure member 4, the margi 
nal portion of which is provided with a depending 
flange 46 which Snugly fits the side Wall 40 of the 
tank. A plate 48 extends across the upper portion 
of the tank 39 and partitions the tank into water 
tight chambers 50 and 52. The upper portion of 
the chamber 5 is provided with a fitting 53 
adapted to receive one end of a hose 54 which 
connects the upper portion of the chamber 50 to 
the cooling system of the engine while the OWer 
portion of the chamber 50 is provided with a 
fitting 55 adapted to receive One end of a hose 
56 which connects the lower portion of the cham 
ber to the cooling system of the engine. 
A centrally disposed tube 58 is mounted in the 

tank 39, the upper end portion of the tube 58 
projecting through an aperture in the plate 48 
into the chamber 52 while the lower end portion 
of the tube. 58 projects through aligned aper 
tures in the bottom Wall 42 and the Outer Wall 

of the tubular member 9 into the upper por 
tion of the chamber 34, which functions as a 
combustion chamber for fuel, as will be described 
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hereinafter in greater detail. A pair of tubes 
60 and 62 are disposed in the tank 39 on opposite 
sides of the tube 58, the lower end portions of the 
tubes 60 and 62 projecting into the chambers 32 
and 36, respectively, while the upper end por 
tions of the tubes project through the plate 48 
into the chamber 52. 
An unbalanced plate valve 64, mounted on a 

weighted pivot pin 66, is disposed in the upper 
end portion of the tube 58 and functions to pre 
vent engine exhaust gases from passing into the 
combustion chamber 34 when the engine is oper 
atting. The valve 64 is balanced so as to open 
when the pressure in the combustion chamber 34 
exceeds the pressure in the chamber 52...and to 
close when the pressure in chamber 52 exceeds 
the pressure in the combustion chamber 34. 
The outer end portion of a tube 68 is fitted in 

...the inner, end portion of the exhaust pipe 8- while 
the inner:end portion of the tuber 68 projects 
into the chamber 32 and terminates at a posi 
tion near, but spaced from, the plate 28. The 
plates 28 and 3 are provided with aligned aper 
tures: - ) and 2 adapted to accommodate:land 
Snugly fit a longitudinally extending pipe 74 
which projects through the chamber 34, one end 
portion of the pipe 4 terminating in the chamber 
32 at a position outwardly spaced from the inner 
end of the pipe: 68 while the Opposite end of the 
pipe 74 terminates in the chamber 36 at a posi 
tion outwardly spaced from the inner ends of a 
tube 76. The tube 6 extends into the chamber 
36 and the inner end...thereof terminates at a 
position near, but spaced from, the plate 30 while 
the outer end portion of the tube 6 is connect 
ted to the "tailpipe."26. 

In order that fuel may be burned in the corn 
bustion chamber 34, -a gun-type oil burner, gen 
erally designated. 18, is provided and includes a 
(housing 80 having a nozzle portion 82 projecting 
into: the combustion chamber 34 through an apar 
ture in the Wall of the tubular member 2. A 
blower 84 is mounted, in the housing 80 on a 
shaft: 86 which may be driven by any suitable 
'means, such as: an electric motor (not shown), 
the blower functioning to force air into the com 
bustion chamber 34 through the nozzle portion 
82 to support the combustion of the fuel. A gear 
pump. 88 of conventional design is also provided, 
the inlet side of the gear pump being connected 
to a suitable fuel reservoir (not shown) by a fuel 
line 9. While the outlet side of the pump is con 
nected to a nozzle -92. by a fuel line '94, ther end 

i of the nozzle 92 terminating adjacent, the throat 
of the nozzle portion 82 of the housing 80. Any 

: desired or well-known means may be provided for 
igniting the fuelin, the combustion chamber, as 
'for example, a Conventional electrode, electri 
cally connected to a source of potential, such as 

: a storage battery. 
The oil burner T8 is preferably automatically 

controlled by a thermostatic SWitch element (not 
shown) disposed in the engine cylinder block, 

: the Switch element Cornpleting, a circuit to start 
the oil burner when the coolant in the engine 
block falls below a specified temperature and 
Shutting off the oil burner when the Coolant in 
the engine block reaches the desired tempera 
;ture. Assuming that the temperature in the 
engine block is below the desired temperature, 

- the pump 88 is started and the pump then forces 
fuel through the fuel line 94 into the nozzle-92 
from which it is Sprayed into the combustion 
chamber 34. At the same time, the blower: 84 is 

- started and the blower forces...air through the 
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2. 
nozzle portion 82 of the housing 80 into the com 
bustion chamber 34 to support the combustion 
of the fuel. As the fuel burns, the pressure in 
the combustion chamber 34 rises so that the valve 
64 opens and the hot gases of combustion pass 
through the tube 58 into the chamber 52. Por 
tions of the gases then flow through the tube 60 
while the remaining portions of the gases flow 
through the tube 62 into the chambers 32 and 36, 
respectively. As the hot gases pass through the 
tubes 58, 60 and 62, the heat is transferred 
3through the walls of such tubes to the water in 
the tank 39. The heated water then rises and 
'passes through the hose 54 into the cooling Sys 
item of the, engine while the colder water in the 
engine cooling system flows through the hose 56 
into the lower portion of the tank 39. The ther 
nal effect of the heated Water thus Causes the 
Water to flow from the heat exchanger:38 into 
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the engine cooling system and: circulate through 
such cooling system to heat the engine, after 
which it returns to the heat exchanger through 
the hose 56. 
At the hot gases pass into the chambers. 32 and 

36, respectively, they preheat the plates 28 and 
... 30 as well as the tube 74. The fuel is ejected 
from the nozzle 92 into the combustion chamber 
under pressure and impinges on the relatively 
hot tube is and such a construction facilitates 
vaporization of the fuel and increases the ef 
ficiency of the combustion proceSS. 
The gases emitted into the chamber 32 through 

the tube 60 flow through the tube 74 into the 
chamber 36 and combine with the gases therein, 
after which all of the gases pass out ; of the 
chamber 36 into the atmosphere, through the 
pipe 6 and the tailpipe 26. 
The engine may be started relatively easily 

when it is desired to operate the engine since 
the components of the engine and the lubricants 
have been maintained at a relatively warm ten 
perature during the period that the engine was 
inoperative and in the event the temperature of 
the Coolant in the cooling system. Of the engine 
'falls below the desired range, due to varying op 
erating conditions, the booster heater will auto 
matically operate to raise the temperature of 
the coolant. The exhaust gases from the engine 
enter the tubular body O: through the exhaust 
pipe 8 and the tube 68 and pass into the chamber 
32. The exhaust gases impinge on the plate 28 
which functions as a baffle and follow a tortuous 
path through the chamber 32 into the tube 74. 
The gases then flow through the tube 74 into the 
chamber 36, after which the gases again follow a 
tortuous path through the chamber 36 and pass 
out of the chamber 36 through the tube, 6 and 
the tail pipe 26 into the atmosphere. As pre 
viously mentioned, when the pressure in the 
chamber 52 exceeds the pressure in the com 
bined chamber 34 the valve 64 closes, thereby 
preventing the exhaust gases from flowing into 
the combustion chamber 34. The present inven 
tion thus provides a booster heater that func 
tions to efficiently heat the coolant of the engine 
and also functions as a muffler to damp...the noises 
of the exhaust gases of the engine as the gases 
flow through the tubular member 0 when the 
engine is in operation. 
While a preferred embodiment of the inven 

tion has been shown, and described, it will be 
understood that various changes, and modifica 
tions may be made without departing from the 

: spirit of the invention. 
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What is claimed is: 
1. A booster heater for a liquid cooled internal 

combustion engine comprising an elongated hous 
ing closed at each end and having a combus 
tion chainber therein, one end portion of said 
housing having inlet means for receiving exhaust 
gases fron said engine, the other end portion of 
Said housing having outlet means open to the 
at noSphere, a tubular member extending through 
Said COriol:Stion chamber and interconnecting 
the end portions of said housing, and heat ex 
(hange means Communicating with said combus 
tion chainger for heating the coolant of said 
engine. 

2. A booster heater for an internal combus 
tion engine having a liquid cooling system com 
prising, in combination, an elongated housing 
having axially disposed end chambers and a com 
bustion chamber, one of Said end chambers hav 
ing inlet means for receiving exhaust gases from 
the engine, the other of Said end chambers hav 
ing outlet, neans open to the atmosphere, a tu 
bular member extending through said combus 
tion chamber and communicating with said end 
charabers, a heat eXchanger, said heat exchanger 
having a fluid reservoir therein and conduit 
Ameans extending through said reservoir connect 
ing Said combustion chamber with one of said 
2nd chambers, means for connecting said reser 
voir to the cooling system of the engine, and 
Eleans for injecting fuel into said combustion 
Canbe. 

3. A booster heater for a liquid cooled inter 
inal Combustion engine Comprising, in combina 
tion, an elongated tubular housing having a pair 
of axially Spaced end chambers and a combus 
tion chaniber interposed between said end chann 
hers, one of said end chambers having inlet 
geans for receiving exhaust gases from the en 
gine, the other of said end chambers having out 
let means open to the atmosphere, a tubular 
member extending through said combustion 
Chamber axially of Said housing and intercon 
necting said end chambers, a heat exchanger 
fixed to Said housing and projecting outwardly 
therefroin, said heat exchanger including a fluid 
reservoir having conduit means extending there 
through connecting said combustion chamber to 
each of Said end chambers, means for connect 
iig Said reservoir to the Cooling System of the 
engine, and means for injecting a fuel and air 
Yixture into Said cornbustion chamber. 
4. A booster heater for a liquid cooled internal 

Conbustion engine comprising, in combination, 
an elongated tubular housing having a centrally 
disposed combustion chamber therein and a pair 
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of end chambers on opposite sides of said com - 
Justion chamber, one of said end chambers hav 
ing inlet means for receiving exhaust gases from 
the engine, the other of said end chambers hav 
iing outlet means open to the atmosphere, a tu 
bular member extending through said combus 
tio chamber axially of Said housing and inter 
connecting said end chambers, a heat exchanger 
fixed to said housing and projecting outwardly 
therefron, said heat exchanger including a fluid 
reservoir having heat exchange conduit means 
extending therethrough connecting said com 
bustion chamber with each of Said end cham 
bers, valve means for controlling the flow 
through said conduit means, means for connect 
ing said reservoir to the cooling system of the 
engine, and burner means connected to said coin 
bustion chamber opposite said heat exchanger. 

5. A booster heater for a liquid cooled interial 
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Combustion engine comprising, in combination, 
an elongated tubular housing having a central 
ly disposed combustion chamber therein and a 
pair of end chambers on opposite sides of said 
combustion chamber, one of said end chambers 
having inlet means for receiving exhaust gases 
from the engine, the other of said end chambers 
having outlet means open to the atmosphere, a 
tubular member extending through said combus 
tion chamber axially of said housing and inter 
Connecting said end chambers, a heat exchanger 
fixed to Said housing and projecting outwardly 
therefron, said heat exchanger having a fluid 
reServoir therein, heat exchange conduit means 
extending through said reservoir and connect 
ing Said combustion chamber with each of said 
end chambers, check valve means preventing fow 
into Said Combustion chamber, means for con 
necting Said reservoir to the cooling system of 
the engine, and means for injecting a fuel and 
air mixture into Said combustion chamber. 

6. A booster heater for an internal combustion 
engine of the liquid cooled type including, in 
Combination, an elongated tubular housing hav 
ing a centrally disposed combustion chamber 
and end chambers on opposite sides of Said coin 
bustion chamber, an inlet tube extending into 
One of Said end chambers and terminating at a 
position near, but spaced from, one wall of said 
COrnbustion chamber, an outlet tube extending 
into the other of Said end chambers and termi 
nating at a position near, but spaced from, the 
other wall of said combustion chamber, a coin 
duit extending through said combustion cham 
be and interconnecting said end chambers, the 
outer ends of said conduit terminating in out 
Wardly Spaced relationship with respect to the in 
ner ends of Said inlet and Gutlet tubes, and heat 
exchange means Communicating with said coin 
bustion chamber for heating the coolant of Said 
engine. 

7. A booster heater for an internal combustion 
engine of the liquid cooled type including, in 
combination, an elongated tubular housing hav 
ing a centrally disposed combustion chamber and 
end chambers on Opposite sides of Said combus 
tion chamber, an inlet tube extending into One 
of said end chambers and terminating at a po 
sition near, but spaced from, one wall of said 
Cobustion chamber, an outlet tube extending 
into the other of said end chambers and termi 
nating at a position near, but Spaced fron, the 
other wall of said combustion chamber, a con 
duit extending through said combustion chain 
her and interconnecting said end chambers, the 
outer ends of said conduit terminating in out 
Wardly spaced relationship with respect to the 
inner ends of Said inlet and Outlet tubes, a heat 
exchanger fixed to said housing and projecting 
out.Wardly therefron, said heat exchanger in 
cluding a fluid reservoir and conduit means ex 
tending through said reservoir connecting said 
combustion chamber with each of Said end chan 
bers, means for connecting said reservoir to the 
cooling system of the engine, and means includ 
ing a fuel pump and a blower for injecting a fuel 
and air mixture into Said combustion chamber. 
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